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ABSTRACT 

A review ol the current problems in galaxy formation with dark matter b 
made. Most of the diUieulties may be eliminated il Buctuations can be generated 
in tbe early usiverac that are not carried by the matter until matter domination, 
then baryons alone can form galaxies and efusten. Such Buctuations can be pr* 
duced by Grand Unified phase transitions such as the breaking or 0(32) or E(8) x 
E(8) which produce cosmic string. However, to be consistent with the critical 
density universe required by Inflation one still requires an additional non-baryonic 
component. 

A major problem in cosmology today is the formation of galaxies and clusten in the 

universe. The problem haa become quite locuaed M casmologistr have accepted grand unified 

theories, GUTS, for the production ol baryons in the univene’, and inflation yielding a Eat 

universe, i.e. fI.==l. if the cosmological constant in vsured to be qual to zero. (n ia a me~ure of 

the present cosmological density in units ol the critical density p 3po - <,,‘G. Such models suggest 

adiabatic primordial density fluctuations2 with a se&-invariant power spectrum 6fa Ak. The 

amplitude A which depends on the individual GUT model can be constrained by observations. A 

lower bound comes from the requirement that A is large enough to produce the present degree of 

clustering (assuming that observed galaxies are a fair tracer of the overall mass distribution). 

Since an adiabatic density Buctuation necessarily induces Euctuations in the cosmic microwave 

background (CMB) temperature, at the epoch of the matter radiation decoupling, at a redshift z 

- 1000, an upper bound is found in order Lo be consistent with the observed CM3 smoothness. 
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